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SUMMARY

On November 12, 2002 at 1347 hours, a 38-year-
old male Fire Fighter collapsed at hisfire station.
Degspite cardiopulmonary resuscitation (CPR) and
Advanced Life Support (ALS) administered at the
firestation, intheambulance, and inthe hospita’s
emergency department (ED), thevictimdied. An
autopsy revealed an enlarged heart and
granulomatouslesionscons stent with sarcoidosisin
the victim’s heart, lungs, lymph nodes, and liver.
Therewasno evidence of coronary artery disease
or evidence of aheart attack (myocardid infarction).
This is the second NIOSH fire fighter fatality
investigation of an on-duty sudden cardiac desth due
to sarcoidosis involving the heart. It is unclear
whether firefightershave anincreased prevalence
of sarcoidosis compared to the general population,
however, the possi ble association warrantsfurther
epidemiologic sudy. Other agencieshaveproposed
athree-pronged strategy for reducing therisk of on-
duty sudden cardiac desth among firefighters. This
drategy congstsof: 1) minimizing physica stresson
firefighters, 2) screeningtoidentify and subsequently
rehabilitate high riskindividuals, and 3) encouraging
increased individua physical capacity. |ssuesrdevant
tothisFire Department (FD) include:

* Provide annual medical evaluationsto fire
fighters to determine their medical ability
to perform duties without presenting a
significant risk to the safety and health of
themselves or others. The Department and
Union should negotiate the content and
frequency to be consistent with NFPA 1582.

* Evaluate abnormal findings uncovered
during annual medical evaluations. If this
follow-up medical evaluation is conducted

by the fire fighter’s personal physician,
results should be reviewed by a fire
department physician knowledgable about
the physical demands of fire fighting and
the various components of NFPA 1582.

* Enaurethatfirefightersareclearedfor duty,
following an injury/illness, by a physician
knowl edgeable about the physical demands
of firefighting and the various components
of NFPA 1582.

* Reduce risk factors for cardiovascular
diseaseand improve cardiovascular capacity
by phasing in a mandatory wellness/fitness
program negotiated between the Fire
Department and the Union.

Although unrelated to this fatality, the Fire
Department should consider this additional
recommendation based on saf ety and economic
considerations:

* Discontinue automatic pre-placement
screening x-rays of the lumbar spine.

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contributeto
firefighter deaths suffered intheline of duty. |dentification of
causal and contributing factors enable researchers and safety
specialiststo develop strategies for preventing future similar
incidents. The program does not seek to determine fault or
placeblame on firedepartmentsor individual firefighters. To
request additional copies of this report (specify the case
number shown inthe shield above), other fatality investigation
reports, or further information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI OSH
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s Discontinue pre-employment/pre-placement
exercise stresstest for applicants under the
age of 35.

INTRODUCTION & METHODS

On November 12, 2002, a 38-year-old male Fire
Fighter experienced awitnessed collapsewhileon
duty at hisfirestation. NIOSH wasnotified of this
fatality on November 14, 2002, by the United States
Fire Administration. On December 11, 2002,
NIOSH contacted the affected Fire Department to
initiatetheinvestigation. On March 24, 2002, an
Occupational Nurse Practitioner fromthe NIOSH
FireFighter Fatality Investigation Teamtraveled to
Connecticut to conduct an ongiteinvestigation of the
incident.

During theinvestigation NIOSH personnd met with

andinterviewedthe

* FireChief

* AssgantFireChiefs

* Locd Presdent of thelnternational Association
of FireFighters(IAFF)

*  Crewmemberson-duty a thetimeof theincident

e Victim'sspouse.

Duringtheste-vist NIOSH personne asoreviewed

*  FHreDepatment policiesand operating guidelines

» Thevictim'sFD trainingrecords

*  Thevictim'spre-placement physcd examination

*  Emergency medica services- ambulancereport

* Hospital emergency department records of the
resuscitation effort

* Deathcertificate

« Autopsy

» Past medical records of the deceased.

INVESTIGATIVERESULTS
Incident. OnNovember 12, 2002, threefirefighters
and their officer began their 10-hour shift at 0700

hours. Themorningwasspent performinglight duties
(paperwork, station maintenance, and inspections).
The crew did not respond to any calls during the
morning. At approximately 1230 hours, the crew
membersatelunch, after whichtimetheFireFighter
(victim) and afellow firefighter went to the bunk
room to rest. At approximately 1347 hours an
exercigngfirefighter heard soundsof distresscoming
fromthevictim and upon assessing him, found the
Fire Fighter to be unresponsive, pulseless, and not
breathing. He began CPR and administered two
breethsbeforeleaving thefdlen FreFighter to notify
theother crewmembers, grab the automated external
defibrillator (AED) and notify the Emergency Medical
Service (EMS). Thecrew moved the Fire Fighter
to thefloor, continued CPR and attached the AED.
Over an gpproximately fiveminutesperiod, theAED
advised and administered atotd of six defibrillations.
At 1355 hours, EM S arrived and found thevictim
unresponsivewith no pulseinventricular fibrillation
(aheart rhythmincompetiblewithlife). EM Sinitiated
AL Sprocedures (intubation [abreathing tube placed
into the victim’swindpipe] and placing an intra-
venous[1V] line) and departed the station at 1412
hours. Enroute EM Sadministered two defibrillations
pluslidocaineand epinephrine (two IV drugs) before
theFireFighter’ sheart rhythm reverted to asystole
(no heartbeat). They arrived at aloca hospital’sED
at 1420 hours. TheFreFighter wasgiven additiona
cardiac medicationsthrough hislV but never regained
consciousness or regained a heart beat. He was
pronounced dead at 1434 hours by the Emergency
Department (ED) Physician and resuscitation efforts
werediscontinued. Thevictimdid not haveahistory
of any previous chest pain or shortness of breath,
nor did hecomplain of any pain earlier in hisshift.

Medical Findings. The death certificate and
autopsy, completed by the Deputy Chief Medical
Examiner, listed myocardia sarcoidosis as the
immediate cause of death. No carboxyhemoglobin
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level (amarker of carbon monoxide poi soning) was
tested. Hisacohol and drug screen were negative.
Pertinent findingsfrom the autopsy, performed by
the Deputy Chief Medical Examiner on November
13,2002 weresignificant for:

1. Myocardial sarcoidosis (non-caseating
granulomas) of theheart, lung, lymph nodes, and
liver;

2. Theright heart ventriclerevealed lymphocytic
infiltratesand noncasesating granulomeasthat are
confluent, with dense fibrosis between the
granulomas. There is also some nodule
involvement of the papillary muscles and
interventricular septum (dl findingsconsgentwith
sarcoidosisinvolving the heart);

3. Cardiomegay (an enlarged heart) weighing 640
grams(normal <400 grams);

4. No atherosclerotic disease of the coronary
arteries.

The final autopsy report listed “Myocardial
Sarcoidosis’ asthe cause of death.

Ten years prior, the deceased had a FD pre-
placement medical evaluation which included a
physical examination, achest X-ray (CXR), alung
function test (spirometry), and agraded exercise
stress test, all of which were normal. He was
subsequently approved for duty. In November
1995, the victim had an unremarkable physical
examination conducted by hisprimary carephyscian.
In March 2000 the Fire Fighter returned to his
primary carephysicianfor another scheduled generd
physical examination which, again, was
unremarkable. No other examinations were
conducted ontheFireFighter. TheFire Department
doesutilizeacontract physician to conduct medica
screenings (medical questionnaire but no spirometry
or physica examination) aspart of thesdlf contained
breathing apparatus (SCBA) usage program and the
victim always passed successfully.

Fighter - Connecticut

DESCRIPTION OF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the Fire
Department was comprised of 108 uniformed
personnel and served a population of 62,000
residents, inageographic areaof 21.7 square miles.
Thereare5firestationswherefirefighterswork the
following tour of duty: 0700-1700 or 1700-0700
for threedayson-duty and arethen off-duty for three
days. Eachenginecompany isstaffed with an officer
and threefirefighters. Each Quint company is
staffed with an officer and three fire fighters.
Throughout theday, thevictimdid not report or show
any signsof discomfort, pain, or distress. Thevictim
did not makeany responsesthat shift, whichwasthe
first day of histhreeday rotation.

In 2001, the Department responded to 4,408 total
calls: 1517 emergency medical calls, and 138
gructurefires, with 11 working firesrequiring attack
lines, and 2,753 other calls(falsecalls, good intent
cdlsoverpressurerupturecals, etc.). Theemergency
medical serviceisprovided by private companies.

Training. The Fire Department providesall new
firefighterswith the bas c 8-week training to become
certifiedtotheNationa Fire Protection Association
(NFPA) FireFighter | level. All are State-certified
First Responders and are certified in CPR,
defibrillator, and hazardousmaterid soperations. The
Department also conducts monthly training. The
victim had ten years of firefighting experienceand
wasaNFPA-certified FireFighter | andaHAZMAT
operationsleve technician.

Pre-placement Evaluations. The Department
requiresapre-placement medical evaluationfor al
new hires, regardless of age. Componentsof this
evaudaioninclude

* A completemedica history

* Heght, weight, andvital Sgns

* Phydcd examindion
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* Blood Tests: Complete blood count (CBC),
SMA 6, Liver Function tests, Lipid test, and

HepatitisB Titer Testing
* Urinalyssand UrineDrug screen
+ CXR

» Electrocardiogram (EKG) by acardiologist

» ExeciseStressTest by acardiologist

*  Pulmonary functiontest toinclude spirometry
* Audiogram

e VidonTes

*  Lumbar-Sacral SpineX-ray

These evaluationsare performed by a City contract
physician, who makesadecis on regarding medical
clearancefor firefighting duties. Notification of any
condition requiring modification or restriction at the
work steisrelayedtotheCity. Otherwise, theresults
of themedical examination arekept confidentia by
the contract physician and only the clearance status
isreported to the Fire Department. New hiresare
asorequiredto completeaphysica agility test. This
isatimed performance evaluation of typical fire
fightingduties.

Periodic Evaluations.

HAZMAT technician level team personnel and
individual snewly promoted to driver/operator are
required to undergo aphysical examination which
includes

* A completemedica history

* Heght, weight, andvital Sgns

e Physdcd examindion

e Urindyss

» Electrocardiogram (EKG) by acardiologist

*  Pulmonary functiontest toinclude spirometry
e VidonTes

However, aheavy metal blood screenisincluded
for theHAZMAT team personne.

These evaluationsare also performed by the City
contract physician who makesadecison regarding

medical clearancefor firefighting duties. If an
employee is injured at work, he/she must be
cleared for “returntowork” by their primary care
physician only. Most stations have exercise
(strength and aerobic) equipment, purchased by
the Department and the firefighters. Thereisa
mandatory fitness program but enforcement is
nonexistent. The victim exercised frequently at
home and at work and would regularly achievean
estimated Metabolic Equivaents(METS) level of
8 (extreme or peak exertion).

DISCUSSION

Sarcoidosisisachronic, multi system disorder of
unknown etiology (cause). Itischaracterized by
the accumulation of inflammatory cells (T-hel per
lymphocytes and mononuclear phagocytes),
followed by the formation of “noncaseating
epithelioid granulomas,” (a term used by
pathol ogiststo describe the microscopic lesions),
which can disrupt the normal tissue structure and
function. The lung and lymph nodes are most
commonly involved, but other organs can be
affected including the skin, eyes, and heart. The
clinical course of thediseaseisvariable, ranging
from acute onset, typically involving respiratory
symptoms, to a chronic disease with symptoms
that wax and wane over many years. Asinthe
case of this Fire Fighter, some cases are
completely asymptomatic and are only identified
by chest X-ray.!

Thecharacteridic histologic (microscopic) lesonsare
typicaly found onlung biopsy. Althoughthehigtologic
findings are required for a definitive diagnosis,
noncaseating granulomas are not specific to
Sarcoidosis and are found in a number of other
diseases, indudinginfectionsandmdignancies. Thus,
thediagnos sof Sarcoidos sismadeby acombination
of clinical, radiographic (X-rays), and histologic
(microscopic) findings?!
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Theincidence and prevalence of sarcoidosisinthe
United Statesvary by race, gender, and age.22 The
study which best adjusted for these demographic
variables, waspublished by Rybicki et al.in 1997.2
They conducted alongitudina cohort study of newly
diagnosed cases between 1990 and 1994 among
members of a health maintenance organizationin
Detroit, Michigan. They found the following
demographic variables asbeing independent risk
factorsfor sarcoidoss:

» African-Americanrace[rdativerisk (RR)=3.8];
*  Femadegender (RR=1.3);

* Ages30-39years(RR=1.7);

* Ages40-49years(RR=1.4)

As mentioned earlier, the cause of sarcoidosisis
unknown, but environmentd,, infectious, and genetic
risk factors have been hypothesized as etiologic
agents. Firefighters have been reported to have
relatively highrates(discussed bel ow), presumably
duetotheir exposureto avariety of toxinsin smoke
or exposure to communicable diseases while
performing their dutiesasfirst responders.®® The
first report, published by Kern et. al. in 1993,
investigated acluster of three cases of sarcoidosis
among ten Caucasian fire fighters who trained
together asapprenticesin 1979.° A subsequent case
finding questionnaire survey of 1,282 active and
retired ma efirefightersand policeofficers, followed
by amedical evaluation, found oneadditional case
for anoverdl point prevaence of 312 per 100,000.
This point prevalence is higher than the general
popul ation point prevalence of 17 per 100,000 for
Caucasians and 64 per 100,000 in African-
Americanscollected 30 yearsearlier.®

Prezant and colleagues conducted alongitudinal
cohort study of newly diagnosed cases between
1985 and 1998 among New York City (NYC) fire
fighters.® Using chest X-raystaken during periodic
wellnessmedica evauationsand requiring casesto
be biopsy-proven, Prezant et al. found an annual

Fighter - Connecticut

incident rate of 12.9 cases per 100,000 among
Caucasianfirefighters. Thisrateishigher thanthe
incident rate of age-adjusted biopsy proven cases
of sarcoidosisin Caucasian males (5.9 per 100,000
per year) or of age-adjusted biopsy and clinical cases
of sarcoidosisin Caucasian males (9.6 per 100,000
per year).2 Unfortunately, thisfinding could bedue
tothefollowing differencesbetweenthetwo studies:
case ascertainment (active versus passive), case
definitions (biopsy versus clinical), and age
distributions (not age-adjusted versus age-adjusted).
Looking specifically at theagedistribution, Rybicki
et al. found the incidence rates among Caucasian
malesto be highest among the 40-49 yearsold group
(24 per 100,000 per year), followed by the 30-39
year old group (22 per 100,000 per years) and the
20-29 year old group (12 per 100.000 per year).2
Using these age specific rates as the comparison
group (typical agesof activeduty firefighters), the
incident rates of NY C firefighters do not appear
elevated.

Among patients diagnosed with sarcoidosis,
granulomatouslesionsin the heart have been found
in approximately 15% of patients.’*'? Cardiac
involvement isclinically recognizedin about 5% of
known sarcoid patients, and subclinica (identified at
autopsy) in the other 10%. Both groups are at
increased risk of sudden death, conduction
abnormalities (bundle branch blocks, partial and
complete heart block), arrhythmias (ventricular and
supra ventricular), and congestive
cardiomyopathy.®1° Infact, asin the case of this
Fire Fighter, sudden cardiac death is the most
common first manifestation of cardiac
sarcoidosis. >

To ensurethat candidatesand current firefighters
aremedically capable of performing their required
tasksand to reducetherisk of occupational injuries
andillnesses, theNationa FireProtectionAssociation
(NFPA) hasdevel oped guidelinesentitled “Medical
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Requirementsfor FireFightersand Information for
Fire Department Physicians,” otherwise known as
NFPA 1582.% This guideline, updated in 2000,
specifies minimum medical requirements for
candidates and current fire fighters. Although
sarcoidossisnot specificaly mentioned, theguiddine
doesaddressthe effect sarcoidosiscan have on the
variousorgans(e.g. lungs, heart). Giventhevictim’'s
fitnesslevel, lack of symptoms, and normal PFTS,
thedecisontoclear thevictimfor firefighting duties
in 1992 was cons stent with NFPA guidelines.

Annua medical evaluationsare also recommended
by NFPA 1582 and the Internationa A ssociation of
FireFighterd/Internationa Association of FireChiefs
(IAFF/1AFC) wellness/fitnessinitiative® Perhaps,
if thisFD required and thelocal union supported
annual medical evaluations, and the FD physician
detected an abnormality through the examination,
further testing may have led to the diagnosis of
sarcoidosis, and probable treatment with
corticosteroids. Itispossiblethat thiscould have
prevented thevictim’ssudden cardiac degth.

RECOMMENDATIONSAND DISCUSSION
Thefollowing recommendationsaddresshedlth and
safety generdly. Thislistincludessomepreventive
measures that have been recommended by other
agenciesto reducetherisk of sudden cardiac arrest
and or death among fire fighters. However, itis
unclear if any of theserecommendationswould have
prevented thisFire Fighter’ sdeath. Inaddition, these
recommendations have not been evaluated by
NIOSH, but represent research presented in the
literature or of consensus votes of Technical
Committees of the National Fire Protection
Association or [abor/management groupswithinthe
firesarvice. Thisgrategy consstsof: 1) minimizing
physicd sressonfirefighters, 2) screeningtoidentify
and subsequently rehabilitate high risk individuals;
and 3) encouraging increased individual physical

capacity. Issuesrelevant to thisFire Department
(FD) include:

Recommendation #1: Provide annual medical
evaluations to fire fighters to determine their
medical ability to perform duties without
presenting a significant risk to the safety and
health of themselvesor others. The Department
and Union should negotiate the content and
frequency to be consistent with NFPA 1582.

Guidance regarding the content and frequency of
periodic medical evaluationsfor firefighterscan be
foundin NFPA 1582, Medica Requirementsfor Fire
Fighters® and in the report of the International
Asociaion of FreFghters/Internationa Association
of Fire Chiefs (IAFF/IAFC) wellness/fitness
initiative?

Applying the above NFPA standard involveslegal
and economic repercuss onsand must be carried out
in a nondiscriminatory manner. Appendix D of
NFPA 1582 providesguidancefor Fire Department
Administratorsregarding legal considerationsin
applying the standard.

Economic repercussions go beyond the costs of
administering the medical program. Department
adminigrators, unions, andfirefightersmust dsoded
withthe personal and economic costsof the medical
testing results. NFPA 1500 addressestheseissues
in Chapter 8-7.1 and 8-7.2.2 The success of
medical programs may hinge on protecting the
affected firefighter. Thedepartment should provide
dternateduty postionsfor firefightersinrehabilitation
programs, if possible. If the fire fighter is not
medically qualified to return to duty after repeat
testing, supportive and/or compensated
aternativesfor thefirefighter should be pursued
by the Department. Other than for the statement
regarding duty status, thesemedical recordsshould
be kept confidential.
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Recommendation #2: Evaluate abnormal
findings uncovered during annual medical
evaluations. If this follow-up medical
evaluation is conducted by the fire fighter’s
personal physician, results should be reviewed
by a fire department physician knowledgeable
about the physical demandsof firefighting and
the various components of NFPA 1582.

NFPA 1582 requiresall eval uations completed by
outs de physiciansbereviewed and approved by the
Fire Department physician (Chapter 2-2.5.1 and
Chapter 2-4.1.1).°

Recommendation #3: Ensurethat firefighters
areclearedfor duty, following an injury/illness,
by a physician knowledgeable about the
physical demands of fire fighting and the
various components of NFPA 1582.

Physicians providing input regarding medical
clearance for fire-fighting duties should be
knowledgeabl e about the physical demandsof fire
fighting and familiar with the consensusguidelines
published by NFPA 1582, Sandard on Medical
Requirements for Fire Fighters and Information
for Fire Department Physicians. To ensure
physicians are aware of these guidelines, we
recommend that the Fire Department providethe
contract and private phys cianswith acopy of NFPA
1582. In addition, we recommend the fire
department not automatically accept the opinion of
theemployee' sprivate physicianregarding returnto
work. Thisdecision requiresknowledgenot only of
theemployee’smedical condition, but also of the
employee'sjobduties. Frequently, privatephysicians
arenot familiar with an employee’sjob duties, or
guidance documents, such as NFPA 1582. Also,
werecommend that all return-to-work clearances
bereviewed by the department contracted physician.
Thus, thefind decisionregarding medical clearance
for returnto work lieswith thedepartment withinput

Fighter - Connecticut

from many sourcesincluding theemployee' sprivate

physcian.

Recommendation #4: Reduce risk factors for
cardiovascular disease and improve
cardiovascular capacity by phasing in a
mandatory wellness/fitness program negotiated
between the Fire Department and the Union.

NFPA 1500, Standard on Fire Department
Occupationa Safety and Health Program, requires
awellnessprogram that provides health promotion
activities for preventing health problems and
enhancing overall well-being.#? In 1997, the
I nternational Association of FireFighters(IAFF) and
theInternational Association of Fire Chiefs(IAFC)
joined inacomprehensive Fire Service Joint Labor
Management WelIness/FitnessInitiativetoimprove
firefighter quality of lifeand maintain physical and
mental capabilities of fire fighters. Ten fire
departmentsacrosstheUnited Statesjoined thiseffort
to pool information about their physical fithess
programs and to create a practical fire service
program. They produced a manual and a video
detailing elements of such aprogram.* TheFire
Department should review thesematerid stoidentify
applicableelements. Other large-city negotiated
programs can al so bereviewed as potentia models.
Some enforcement mechani sm must be negotiated
inorder for effectivenessto beachieved.

Recommendation #5: Discontinue automatic
pre-placement screening x-rays of the Lumbar

Spine.

Thisfinding did not contributeto the death of thisfire
fighter, but wasidentified by NIOSH during the
investigation. Guidanceregarding the content and
scheduling of periodic medical examinationsfor fire
fighters can befound in NFPA 1582, Standard on
Medica Requirementsfor Fire Fighters, andinthe
report of the International Association of Fire
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Fighters/International Association of Fire Chiefs
wellness/fitnessinitiative. The department isnot
legally required to follow any of these standards.
Nonethel ess, we recommend the City and Union
negotiate the content and frequency to be cons stent
withtheaboveguiddines.

Pre-placement screening radiography (X-rays) of the
low back, lack clinical and predictivevalue, while
exposing the candidate to unnecessary radiation.?
Thisscreening test represent an unnecessary expense
for the department.®

Recommendation #6: Discontinue pre-
employment/pre-placement exercise stress test
for applicants under the age of 35.

Accordingto NFPA 1582, the pre-employment/pre-
placement exercise stresstestsare not necessary for
applicantsunder the age of 35. A report fromthe
American College of Cardiology/American Heart
Association Task Forceon Guiddinesgtate, “ Persons
whose occupations may affect public safety (airline
pilots, truck or busdrivers, railroad engineers, fire
fighters, and law enforcement officers) often undergo
periodic exercisetesting for assessment of exercise
capacity and prognostic evaluation of possible
coronary disease. Thereareinaufficient datatojudtify
this approach,....”?® This screening test also
represents an unnecessary expense for the
department.
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